I[NTRODUCTION]{.smallcaps} {#sec1-1}
==========================

Salivary gland tumors are the most complex and diverse of any organ in the body that constitutes 0.3% of all malignancies and 2%--6.5% of the head-and-neck tumor.\[[@ref1]\] Approximately 64%--80% of all primary epithelial salivary gland tumors occur in the parotid gland and rest in other salivary glands.\[[@ref2]\] The incidence of parotid tumor is between 1 and 3 cases/100,000/year.\[[@ref3]\] Parotid gland tumors show a high morphological heterogeneity and presents with considerable diagnostic and management challenges. Their diagnosis and management are complicated by their relative infrequency and wide range of biologic behavior. Surgery is the main stay of treatment in parotid tumors. Fear of facial nerve injury may lead to inadequate surgery and a high recurrence rate. This prospective clinicopathological study was undertaken to analyze the age- and gender-wise incidence of parotid gland tumors, clinical modes of presentation, surgical management, histological pattern of parotid gland tumors, to assess the efficacy of treatment, and to evaluate the complications.

S[UBJECTS AND]{.smallcaps} M[ETHODS]{.smallcaps} {#sec1-2}
================================================

A 2-year prospective clinicopathological study of parotid gland tumors was undertaken in the Department of Oral and Maxillofacial surgery, A. B. Shetty Memorial Institute of Dental Sciences, and Justice K. S. Hegde Charitable Hospital, Nitte University, Mangalore, Karnataka, during the period from June 2012 to August 2014. All patients admitted for surgical treatment of parotid gland swelling were evaluated after taking an informed consent, by documenting the history, thorough local parotid examination was done regarding tumor site, location, size, deep lobe enlargement, extent, fixity to the surrounding structures, nerve involvement, and regional lymph node enlargement along with general physical examination. Routine fine-needle aspiration cytology (FNAC), hematological and biochemical investigations, and ultrasonography were done for all the patients before surgery. Specific radiological investigations such as X-ray of mandible and chest, computerized tomography (CT), and magnetic resonance imaging were done in selective cases only. Surgical plan was formulated based on the clinical findings and specific investigations report. Different modalities of treatment were adopted in this study depending on the type of tumor, grade, and stage of malignant tumor. Treatment modalities included parotidectomy alone or parotidectomy with postoperative chemoradiotherapy. The resected tumor specimens were sent for histopathological confirmation and pathological staging. Following surgery, all the patients were evaluated for early and late complications. Malignant cases are referred to Oncology department, for postoperative radiotherapy/chemotherapy. All patients were asked for follow-up every month for the 1^st^ year, every 3 months in the 2^nd^ year to detect morbidity and recurrence. The data obtained were descriptively analyzed using SPSS software version 20.0 (IBM Corp., Armonk, NY, USA).

The study was approved by the Institutional Ethical Committee.

R[ESULTS]{.smallcaps} {#sec1-3}
=====================

In the present study, 59 patients who presented with parotid gland neoplasms were evaluated. The age of the patient with parotid tumors in the study group ranged from 18 to 75 years, with the mean age of 48.58 years. Most patients were in the third to sixth decades of life (88.14%) \[[Figure 1](#F1){ref-type="fig"}\]. Benign tumors are more common than malignant tumor in the ratio of 3.5:1. The mean age of benign tumors was 46.43 years and malignant tumors was 56.15 years. Males were more commonly affected than females in ratio of 1.4:1. The male-to-female ratio for benign tumors is 1.42:1 and the male-to-female ratio for malignant tumors is 1.16:1 \[[Table 1](#T1){ref-type="table"}\].

![Frequency of age distribution of benign and malignant parotid gland tumors](AMS-9-103-g001){#F1}

###### 

Tumor and sex distribution of parotid gland tumors

  Sex      Benign (%)   Malignant (%)   Number of patients (%)
  -------- ------------ --------------- ------------------------
  Male     27 (58.70)   7 (53.85)       34 (57.63)
  Female   19 (41.30)   6 (46.15)       25 (42.37)
  Total    46           13              59 (100)

Parotid gland tumors clinically presented with the complaints of slow progressively swelling of parotid gland (below or in front of ear lobule) \[[Figure 2](#F2){ref-type="fig"}\] followed by pain (13.56%), facial palsy and trismus (1.70% each), ulceration with discharge from the swelling (3.39%), and recurrence of tumor (5.09%). The duration of swelling ranged from 1 month to 15 years. Left parotid gland (52.54%) was more commonly affected than the right parotid gland (45.76%). Bilateral parotid was affected in one case, which had Warthin\'s tumors. Pain in parotid swelling was encountered in 8.48% of malignant tumors and 5.09% had benign tumor. Recurrence of tumor were seen after 8--10 years of previous surgery for pleomorphic adenoma (PA), who later developed recurrent PA in one case and malignancy in two cases.

![A female patient with left benign parotid tumor (inset: Cut section of Pleomorphic adenoma showing tumor with glistening white mucoid areas)](AMS-9-103-g002){#F2}

Clinical examination revealed firm, hard, to rarely cystic parotid swelling. The consistency was firm to hard in most of the malignant tumor. Features of fixity, facial paralysis, and nodal involvement were considered as signs of malignancy \[[Figure 3](#F3){ref-type="fig"}\]. Facial nerve palsy was seen in 1 patient, who also had associated VI, VII cranial nerve palsy. Cervical lymph node metastasis was seen in 10.17% of patients, and distant metastasis to the lung and brain was seen in one case each \[[Table 2](#T2){ref-type="table"}\]. Majority of the parotid gland tumor size encountered were between 2 and 4 cm (52.54%), followed by 4--6 cm (42.37%) and rest were \>6 cm. There was no relationship between size of the parotid tumor and malignancy. A sudden increase in size of the parotid swelling was noted in one patient, which on histopathology showed malignant transformation in benign tumor. The parotid gland tumors commonly affected superficial lobe (76.27%) than deep lobe (13.56%). The ratio of superficial to deep lobe involvement is 5.6:1. Benign tumors predominantly affected superficial lobe (71.19%) and malignant tumors affected deep lobe (6.78%) and both lobes (10.17%). Clinical staging of malignant parotid tumor was done based on the history, clinical and radiological findings of the parotid tumor, lymph node involvement, and metastasis. Majority of the malignant tumors were in Stage III (30.76%) followed by Stage IVA (23.07%) and rest 15.39% each were in Stage I, II, and IVC. FNAC was done in 58 cases only. The overall diagnostic accuracy of FNAC was 93.48% of benign tumors and 91.67% for malignant tumor. Cytohistological correlation of benign and malignant tumors was 93.48% and 91.67%, respectively.

![A female patient with malignant right parotid tumor showing skin fixity and ulceration (inset: Cut section of malignant tumor showing irregular grey white tumor with areas of necrosis and hemorrhage)](AMS-9-103-g003){#F3}

###### 

Clinical signs of parotid gland tumors

  Clinical signs             Benign   Malignant   Total (%)
  -------------------------- -------- ----------- ------------
  Fixity to muscle/skin      0        6           6 (10.17)
  Deep lobe involvement      4        10          14 (23.72)
  Facial nerve involvement   0        1           1 (1.70)
  Lymph node involvement     0        6           6 (10.17)
  Distant metastasis         0        2           2 (3.39)

Parotidectomy is the treatment of choice for all benign and malignant parotid tumors with preservation of facial nerve \[Figures [4](#F4){ref-type="fig"}-[7](#F7){ref-type="fig"}\]. Superficial parotidectomy was the most common surgery (69.49%) performed, followed by total conservative parotidectomy (23.73%), local excision (5.08%), and parotidectomy with modified radical neck dissection (MRND) (1.70%). Total conservative parotidectomy was done in 10 cases had malignant tumors and four cases had benign tumors, as the size of tumor was \>4 cm and was involving the deep lobe of the parotid gland. Temporary facial nerve palsy was the most common postoperative complication (22.03%) encountered which later improved in for 3--6 months, followed by permanent facial palsy (6.78%) \[[Figure 8](#F8){ref-type="fig"}\]. All patients who developed permanent facial palsy had malignant tumors. Other complications included wound infection and parotid fistula (3.39%) following superficial parotidectomy, which healed spontaneously within 6 weeks, Frey\'s syndrome and seroma (1.70% each). There was no evidence of locoregional recurrence of any of the operated cases.

![Modified blair incision for parotidectomy](AMS-9-103-g004){#F4}

![Upper trunk of facial nerve during parotidectomy](AMS-9-103-g005){#F5}

![Lower trunk of facial nerve during parotidectomy](AMS-9-103-g006){#F6}

![Tragal cartilage during parotidectomy](AMS-9-103-g007){#F7}

![Patient demonstrating postoperative complication of facial nerve palsy](AMS-9-103-g008){#F8}

The histopathological spectrum of parotid gland tumors encountered in the study was predominantly benign tumors (77.97%) than malignant tumor (22.03%). Among benign tumors, PA was the most common tumor encountered seen in 60.87% of patients, followed by Warthin\'s tumor (30.44%), basal cell adenoma (6.52%), and hemangioma (2.17%) \[[Figure 9a](#F9){ref-type="fig"}\]. The most common malignant tumors encountered in the study was mucoepidermoid carcinoma (MEC) which constituted 69.24% of cases, among which 88.9% of cases were high grade and rest were low grade. Other tumors encountered were carcinoma ex-PA, adenoid cystic carcinoma, papillary adenocarcinoma \[[Figure 9b](#F9){ref-type="fig"}\], and metastatic squamous cell carcinoma (7.69% each). MEC had lymph node metastasis in six cases and distant metastasis in two cases.

![Microphotograph of (a) pleomorphic adenoma showing streaming' pattern of myoepithelial cells in chondromyxoid stroma and (b) high-grade mucoepidermoid carcinoma predominantly solid tumor cell clusters displaying squamoid features with keratinization and focal mucin-producing cells (H and E, ×40)](AMS-9-103-g009){#F9}

The follow-up period ranged from 3 months to 2 years. There was no evidence of locoregional recurrence in any of the operated cases, one case expired as the patient had intracranial extension and distant metastasis. To know about the late recurrence of a tumor, long-term follow-up is necessary which was not possible in this study.

D[ISCUSSION]{.smallcaps} {#sec1-4}
========================

Salivary gland tumors are quiet uncommon complex neoplasms accounting for 2%--6.5% of the head-and-neck tumor.\[[@ref1]\] The incidence of the parotid tumor has increased in recent years. In the study conducted, 59 cases of parotid gland tumors were evaluated. The age range of parotid gland tumors was between 18 and 71 years, with the mean age of 48.58 years. The average age of benign parotid tumors onset showed an interesting bimodal peak of incidence as noted by Smith *et al.*\[[@ref4]\] The first peak was noted between the third and fourth decades of life, which is consistent with the median age of onset for PA. The second peak, between the fifth and sixth decades, which is incongruent with the median age of onset for Warthin\'s tumor. Malignant parotid gland tumors are most frequently encountered between the fourth and seventh decades of life, with a mean age of 56.15 years. Most published studies show that the benign tumor occurs at younger age group than malignant tumor.\[[@ref5][@ref6][@ref7][@ref8][@ref9][@ref10]\] Males were commonly affected than females, with male-to-female ratio of 1.3:1 which was at par with other studies,\[[@ref9][@ref11][@ref12]\] while there was female preponderance in a study by Mag *et al.*\[[@ref13]\] and Takahama Junior *et al.*\[[@ref7]\] Left side parotid gland (54.24%) was more commonly affected than the right parotid (44.06%). Bilateral and multicentric parotid tumor is common in the smoker, which was observed in one patient, on histopathology revealed Warthin\'s tumor.

The most common clinical presentation was slow progressive swelling of the parotid gland. Pain in parotid gland was the second-most common (13.56%) symptom and is more common in malignant tumors than benign tumors. Spiro found that pain is a common symptom in patients with malignant parotid gland carcinoma.\[[@ref14][@ref15]\] Cervical lymph node metastasis was seen in 11.86% of patients. Pain, facial palsy, lymph node involvement, fixity, and deep lobe involvement suggests malignancy. Potdar reported that the incidence of pain in malignant parotid neoplasm is 25%--33% and facial nerve paralysis is 20%--33%.\[[@ref16]\] Facial nerve palsy is the poor prognostic sign. The clinical features are comparable to study by Lin *et al.*,\[[@ref9]\] Mag *et al.*,\[[@ref13]\] Takahama Junior *et al.*,\[[@ref7]\] and Drivas *et al.*\[[@ref10]\] \[[Table 2](#T2){ref-type="table"}\]. Recurrent parotid tumor was seen in 5.09% of cases who had previously undergone surgery 8--10 years back for PA.

Majority of the tumors are located in the superficial lobe of the parotid gland, wherein benign tumors are more common, while deep lobe can be equally affected by both benign and malignant tumors. In this study, superficial lobe was involved in 76.27% of cases, the ratio of superficial to deep lobe was 5.6:1, which is inconsistent with studies by Lin *et al.*\[[@ref9]\] and Ellis *et al.*\[[@ref17]\] Approximately 12%--25% of tumors are said to arise from deep lobe as per Foote *et al.*\[[@ref18]\] The average size of the parotid tumor was between 2 and 4 cm (52.54%), with the median size was 4 cm. There is no relationship between tumor size and malignancy. In the study by Edward *et al.*, 75% of patients had an average tumor size of 2--4 cm.\[[@ref11]\] The sudden increase in the size of the parotid swelling is an indication of malignant transformation in a long-standing parotid tumor, which was noted in one case in our study. FNAC provides preoperative diagnosis, which will be helpful in planning the surgical management. Diagnostic accuracy of FNAC is 93.48% for benign tumors and 91.67% for malignant tumors, which is in comparable to studies by Ali *et al.*\[[@ref19]\] and Aversa *et al.*\[[@ref20]\] for benign and malignant tumors. Recent studies have confirmed a high overall accuracy rate for FNA evaluation of parotid masses, ranging from 90% to 95%.\[[@ref21]\]

The management of the parotid gland tumors depends on the type of tumor, location, and size of the tumor. The treatment of choice for benign tumors is parotidectomy with preservation of the facial nerve. In general, the most common surgery performed is superficial partial parotidectomy with preservation of facial nerve. In this study, superficial parotidectomy was performed in 69.49% of patients, among which 39 cases were benign tumors. Total parotidectomy in benign tumors is done when the deep lobe of the parotid is involved.\[[@ref22]\] Removal of the whole parotid lobe aims to attain adequate surgical margins and avoid rupture of the capsule, which reduces the recurrence rate.\[[@ref23]\] The treatment of malignant parotid gland tumors depends on location, tumor-node-metastasis staging, and tumor grade. Treatment of choice for tumors in Stage I, II and low grade is partial or total parotidectomy based on the intraglandular location of tumor; the facial nerve is preserved if possible.\[[@ref24][@ref25]\] Radiation therapy should be used in conjunction with surgery in high-grade malignancies, tumors of the deep lobe, positive surgical margins, perineural invasion and in patients with clinically positive neck nodes, which may improve local control and increase survival rates for patients with high-grade tumors.\[[@ref24][@ref25][@ref26]\] Inoperable cases were subjected to palliative chemoradiotherapy. Spiro *et al.* suggested that a therapeutic approach with combined surgical and radiation therapy is more appropriate than surgical treatment alone to the control of local disease.\[[@ref14][@ref15]\] Stage III and IV tumors are treated with total parotidectomy with or without MRND. Neck dissection is performed in the advanced stage of the tumor along with adjuvant radiotherapy and chemotherapy. In our study, total parotidectomy was done in all malignant parotid tumors (23.73%) and along MRND in one case, as the tumor was of higher grade and stage. Ferlito *et al.* recently summarized the indications for neck dissection such as: in the clinically positive neck, high-grade tumors, advanced T-stage, the presence of facial nerve paralysis preoperatively, and histological demonstration of extraglandular spread or perilymphatic invasion warrant elective neck dissection.\[[@ref27]\] Fast neutron-beam radiation therapy is superior to conventional radiation therapy using X-rays and may be curative in selected patients with recurrent disease.\[[@ref28]\] Excision was done in 3 cases (5.08%), as the tumor was benign and superficially located all of them turned out to be Warthin\'s tumor on histopathology. Most of the studies avoid local excision with the fear of recurrence. However, Mag *et al.* performed tumor excision in 14.56% of cases.\[[@ref13]\] Enucleation or lumpectomy must be avoided whenever possible, as it has increased risk of facial nerve lesion and recurrences. Some authors believe that the only exception to this rule could be Warthin\'s tumor.

Recurrences of parotid gland tumor are commonly seen in benign mixed tumor and should be minimal if the proper diagnostic approach and surgical techniques are employed. Recurrent malignant tumors have poor prognosis, regardless of tumor type or stage. Their management depends on the specific type of tumor, prior treatment, site of recurrence, and individual patient considerations. There was no evidence of locoregional recurrence in any of the operated cases in the study.

Benign tumors are more common than malignant tumors in the parotid gland. In the present study, benign tumors accounted for 77.97% and malignant tumors accounted for 22.03%, these are in comparison with studies conducted by Drivas *et al.*,\[[@ref10]\] Gierek *et al.*,\[[@ref8]\] Mag *et al.*\[[@ref13]\] wherein benign tumors are more than malignant tumors. The reported incidence of benign tumors in parotid gland is 80%. The average prevalence of benign tumors is 75%--85% of all parotid lesions.\[[@ref17]\] PA was the most common benign tumor encountered in the present study, accounting for 60.9%, followed by Warthin\'s tumor (30.4%), Basal cell adenoma (6.5%) and hemangioma (2.2%). This is in concordance with the studies conducted by Drivas *et al.*,\[[@ref10]\] Gierek *et al.*,\[[@ref8]\] Mag *et al.*,\[[@ref13]\] and Takahama Junior *et al.*\[[@ref7]\] wherein PA was the most common benign tumor followed by Warthin\'s tumor and BCA. Other tumors encountered in various studies include oncocytoma, myoepithelioma, lymphoepithelial neoplasms, and benign mesenchymal tumor.\[[@ref7][@ref10]\] MEC was the most common (69.2%) malignant tumor encountered followed by one case each (7.7%) of carcinoma ex-PA, adenocarcinoma not otherwise specified, adenoid cystic carcinoma, and metastatic poorly differentiated squamous cell carcinoma. These are in comparison with various studies by Gierek *et al.*,\[[@ref8]\] Mag *et al.*,\[[@ref13]\] Takahama Junior *et al.*,\[[@ref7]\] Drivas *et al.*,\[[@ref10]\] and Al-Naami *et al.*\[[@ref29]\] wherein MEC was the most common malignant tumor. Studies by various authors have also encountered cases such as undifferentiated carcinoma, basal cell adenocarcinoma, salivary duct carcinoma, epithelial-myoepithelial carcinoma, oncocytic carcinoma, lymphoma, and mesenchymal tumor.\[[@ref7][@ref8][@ref10][@ref13][@ref29]\]

Facial nerve palsy is the most common postoperative complication encountered following parotid surgery. In our study, temporary facial nerve palsy was seen for 18.64% of cases, the incidence is less than that noted in various studies conducted by Takahama Junior *et al.*\[[@ref7]\] and Drivas *et al.*\[[@ref10]\] When the size of the tumor is larger than 4 cm or is located in the deep lobe, the possibility of transient facial palsy is high. Dulguerov *et al.* in their study concluded that nerve stretching was the most probable etiological factor. Stretching the nerve during operation caused impairment of microcirculation to the nerve and consequent metabolic block, resulting in transient facial palsy.\[[@ref30]\] The permanent facial was encountered in 6.78% of cases. The reported incidence of permanent facial weakness is 0%--17%, as per western literature.\[[@ref31]\] Drivas *et al.* encountered permanent facial palsy in 24.2% of cases in their study which is quite high.\[[@ref10]\] \[[Table 3](#T3){ref-type="table"}\]. Other postoperative complications include Frey syndrome, salivary fistulas, wound infection, seroma, and recurrence of tumor. There was no locoregional recurrence of tumors in our study.

###### 

Comparison of frequency of postoperative complications in various studies

  Complications                    Takahama\[[@ref7]\]   Lin *et al*.\[[@ref9]\]   Drivas *et al*.\[[@ref10]\]   Present study
  -------------------------------- --------------------- ------------------------- ----------------------------- ---------------
  Facial palsy (%)                                                                                               
  Temporary                        28                    18                        45.5                          22
  Permanent                        6                     3                         24.2                          6.8
  Salivary fistula (%)             \-                    \--                       \-                            3.4
  Wound infection/dehiscence (%)   \-                    1                         \-                            3.4
  Frey syndrome (%)                9                     3                         8.1                           1.7
  Seroma (%)                       \-                    3                         \-                            1.7
  Recurrence (%)                   10                    1.1                       \-                            \-

Follow-up should be done every 4 months once during 1^st^ year with CT scan of the parotid and neck; in 2^nd^ year every 6 months and chest CT should be done every year for lung metastasis. To know about late recurrence of a tumor, long-term follow-up is necessary which was not possible in this study. The outlook for low-grade malignant parotid tumors is good if they are treated early, with the 5-year survival of 70%--100%. However, high-grade malignancies continue to have a poor prognosis with a 0%--50% 5-year survival, despite an aggressive surgical approach and adjuvant radiotherapy.\[[@ref13]\] The 15-year survival for low-, intermediate-, and high-grade tumor as reported by Spiro is 54%, 31%, and 3%, respectively.\[[@ref15]\]

C[ONCLUSIONS]{.smallcaps} {#sec1-5}
=========================

The incidence of parotid salivary gland tumors is increasing in recent years occurring in relatively younger age group due to changing lifestyle and dietary habits. Benign parotid tumors are largely more frequent than malignant tumors. Malignant parotid tumors occur at the relatively earlier age group onset and invariably declare at the late clinical stage. Successful management depends on accurate clinical assessment and diagnosis with appropriate use of FNAC and imaging. Parotidectomy is the main modality of treatment and is safe procedures. The type of parotidectomy is planned based on the intraglandular location of the tumour. PA is the most common benign tumor and MEC is the most common malignant parotid tumor. Benign parotid tumors are treated with superficial parotidectomy. Management of malignant parotid tumor depends on the tumor stage and histological grade; those in the advanced stage are treated with total parotidectomy with MRND along with adjuvant chemoradiotherapy. Transient facial palsy is the most common postoperative complication. A comprehensive understanding of the anatomy of the facial nerve with meticulous dissection is paramount to reducing the incidence of facial nerve injury during parotidectomy. The overall prognosis is good for all type of parotid gland tumors, with early proper diagnosis and appropriate treatment. Long-term follow-up is necessary as these tumors tend to recur. Since the most malignant tumor is asymptomatic and long standing benign tumor can undergo malignant change, community awareness, and early referral are necessary, as the prognosis is good if treated early.
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